Introduction-Pessaries are commonly used to treat pelvic floor disorders, but little is known about the sexual function of pessary users.
Introduction
Pelvic floor support disorders are common and debilitating to women, resulting in a significant deterioration in quality of life and overall health. A quarter of women have at least one symptomatic pelvic floor disorder. 1 Pessaries, a variety of flexible devices worn in the vagina for pelvic organ support, are used by 75% of specialist physicians who treat these disorders. 2 Women who use pessaries enjoy improvement in their pelvic floor symptoms and a better quality of life, 3, 4 but there are a lack of data to guide women in how to best manage their pessary hygiene to optimize their experience with the pessary, particularly in regard to sexual activity. 5 Pessary use to treat pelvic floor disorders positively impacts a woman's body image and sexual function 6, 7 and sexual activity is associated with pessary continuation. 8 However, women using a pessary may not enjoy the same improvement in sexual function as women receiving other non-surgical treatments for pelvic floor disorders, 9 perhaps due to special sexual considerations with pessary use. Very little is known about pessary management during sexual activity, and many women considering pessary use have concerns about sexual activity and function while using an intravaginal device. More knowledge about sexual function in the setting of pessary use may better address the concerns of women and their partners when considering this treatment option.
Aims
The aim of this study was to describe sexual function in a cohort of pessary users entering a randomized trial, and describe sexual practices and pessary management around sexual activity in this group of pessary users. We also sought to describe what other factors influence sexual function and body image in this group of women. We hypothesized that sexual activity rates and sexual function would improve after 3 months of pessary use, particularly in women who were satisfied with their pessary.
Materials and Methods
This is a planned secondary analysis of a randomized controlled trial (NCT01471457) that investigated the use of a hydroxyquinoline-based vaginal gel, for the prevention bacterial vaginosis (BV) in pessary users. 10 Women presenting for a pessary fitting at one of the two tertiary care centers were recruited and randomized according to the parent trial design. Women enrolled at the University of New Mexico (UNM) were included in this secondary analysis of sexual function in pessary users. Patients were fitted with a pessary and instructed on pessary care individual to their medical needs and pessary type was determined by a nurse midwife in a specialty pessary clinic. Vaginal estrogen was prescribed and utilized in women who did not have contraindications to its use and who were hormonally menopausal, not utilizing oral hormones, and/or with significant vaginal atrophy.
Women were excluded if they were younger than 18 years of age, had a known allergic or suspected adverse reaction to hydroxyquinoline-based gel or any of its components, were unable to use a pessary or the gel as indicated, had used a pessary within the last year, had frequent or chronic BV (>2 episodes per year or symptoms >6 months out of the last 12 months), had active vaginal ulcerative disease (active ulcers from atrophy, herpes, or mesh erosion with >2 episodes of ulcers per year or last ulcer <1 month ago), were using longterm antibiotics for indications not listed above, were unable to speak English, were unable to provide informed consent, or were unable to be fitted with a pessary.
Women were seen at pessary fitting and 2 weeks and 3 months after the pessary fitting. At all study visits, women completed questionnaires on their medical history and health, use of hormone therapy (HT) orally and/or vaginally, any vaginal products or medications, and vaginal symptoms (including vaginal discharge, itching, pain, and sores), frequency of wearing the pessary, and frequency of pessary removal (defined as "frequent" if removed the pessary daily or more often). At follow up, women also completed questionnaires on how often they used hydoxyquinoline-based gel (TrimoSan by Milex Pessary©, Trumbell, CT).
At baseline and 3 months, women in the study completed the Pelvic Organ ProlapseUrinary Incontinence Sexual Function Questionnaire, IUGA Revised (PISQ-IR). 11 This questionnaire is validated for both sexually active and non-sexually active women with pelvic floor disorders, and the questions answered by the patient differ based on whether the women designates herself as "sexually active with or without a partner" or "not sexually active at all" at the beginning of the questionnaire. The portion of the questionnaire designed for women who report no sexual activity is meant to evaluate the impact of their pelvic floor dysfunction on the choice to be inactive. For both sexually active and non-sexually active women, higher scores in individual domains (global quality rating, condition specific, condition impact, and partner related domains for non-sexually active women and global quality rating, condition specific, condition impact, desire, arousal/orgasm, and partner related domains for sexually active women) indicate improved better sexual function in the area of that domain. No total score exists for the PISQ-IR, as the relative importance of each domain to overall sexual function in women is not yet known, and the minimally important difference for individual domains are also not yet established. 11 Women also completed a modified version of a validated female body image scale (mBIS), a scale of 8 questions modified to be relevant to women with pelvic floor disorders, 12, 13 in which a lower total score indicates better body image. To further describe women's behavior with the pessary surrounding sex, sexually active women answered questions regarding pessary management during sexual activity, such as removing the pessary for sex, and the reasons for this behavior, such as personal or partner preference.
Main Outcome Measures
The primary outcome in this planned secondary analysis was the change in PISQ-IR domain scores from the initial visit to 3 months later. The parent study was originally powered for the effect of the hydroxyquinoline-based gel on BV. 10 However, based on validation studies of the PISQ-IR, an average score 3.3 ± 0.6 was expected for sexually active patients on a given domain, 11 and we estimated in a post-hoc analysis that we would require a total of 43 sexually active patients in the analysis to detect a change of a half standard deviation (0.3 points) from a mean of 3.3 or less in the PISQ-IR score from baseline to 3 months with 90% power (α = 0.05). In the absence of a known minimally important difference (MID), one half a standard deviation of a baseline value has been used as an approximation of the MID. 14 As a mean domain score on the PISQ-IR for non-sexually active patients have been found to be 2.9 ± 0.5, 11 we would require 43 non-sexually active patients to achieve 90% power (α = 0.05) in order to detect a half standard deviation change (0.25 points) in the PISQ-IR domain scores from baseline to 3 months.
Secondary outcomes in this analysis included the change in body image on the mBIS from baseline to 3 months, the frequency of removal of the pessary for sex and the frequency of various given reasons for this practice, and the effect of various pessary hygiene practices and patient characteristics on sexual function and body image.
Paired t-tests were used to compare sexual function on the PISQ-IR (women compared to themselves within PISQ-IR domains) and mBIS scores between baseline and 3 months. Only women who reported sexual activity or inactivity at both time points were compared to themselves by the paired t-test for PISQ-IR domain scores. In contrast, all women who completed the mBIS at both baseline and 3 months (regardless of sexual activity) had mBIS scores compared by the paired t-test.
The effect of continuous variables on dichotomous outcomes was determined by logistic regression. The effect of dichotomous variables on dichotomous outcomes was determined by logistic regression, with Fisher's exact test used where the number of data points in a field were too few for logistic regression to be appropriate. We utilized regression analysis to determine the effect of dichotomous variables and continuous variables on the continuous outcomes. General linear models were used to examine the effect of hygienic practices (HT use, frequent pessary removal, hydroxyquinoline gel use) on the relationship between vaginal symptoms and the continuous outcomes. Standardized beta statistics (STB) were generated to standardize and report these relationships between independent variables and continuous outcomes. Statistical significance for all tests was set at p≤0.05.
Results
As reported previously, there were 184 women recruited in the parent study. 10 One hundred and twenty-seven of these women, or 69% (127/184), were recruited from the parent study at the UNM study site and were eligible for the sexual function analysis and completed baseline sexual function questionnaires. Women in this analysis had a mean age of 56 ± 16 years, a mean BMI of 29 ± 8 kg/m 2 , and were mostly Caucasian (55%) or Hispanic (34%).
The majority of patients in this study (85/127, 67%) were fitted with a ring pessary, further divided into a ring with support (44/127, 35%), a ring without support (21/127, 17%), a ring without knob in which with or without support was unknown (17/127, 13%), or a ring with knob (3/127, 2%). Other pessary types utilized in this study included the incontinence dish (8/127, 6%), the incontinence ring (15/127, 12%), Shaatz (1/127, 1%), and the short-stem Gellhorn (2/127, 2%). The pessary type utilized was unknown in 10% (13/127) of the participants.
Patient characteristics for this study population and compared between those who reported sexual activity at baseline (68/127, 54%) and those who did not (59/127, 46%) are demonstrated in Table 1 . Women who were sexually active at baseline were younger (51 ± 13 vs. 63 ± 17 years, p<0.01) and had lower Charleston comorbidity scores (median 0 (IQ range 0-1) vs. 1 (IQ range 0-2), p=0.01) than women were non-sexually active, but they were otherwise similar in patient characteristics.
Of the 127 women in this analysis, 114 women (90%) followed up at 3 months and completed sexual function questionnaires. There were 13 women who were lost to follow up, seven (7/13, 54%) from the sexually active group and six (6/13, 46%) from the nonsexually active group. Starting with 68 women who were sexually active at baseline, 7 were lost to follow up, 7 became sexually non-active, and 10 additional women became sexually active, yielding a total of 64 women sexually active at 3 months. Women who were sexually active constituted 56% (64/114) of the population that followed up at 3 months. Starting with 59 women who were not sexually active at baseline, 6 were lost to follow up, 10 became sexually active, and 7 became sexually non-active, yielding a total of 50 women (50/114, 44%) who were sexually active at 3 months. Figure 1 shows the flow of patients through the study and the sexually active and non-sexually active populations of interest. Table 2 demonstrates the mean sexual function domain scores and modified body image scale (mBIS) scores at 3 months after pessary fitting, and the mean changes from baseline to 3 months. Amongst the 54 women consistently sexually active through the study, sexual function scores did not change between baseline and 3 months on any domains of the PISQ, with the notable exception of the score related to the sexual partner, where scores dropped significantly by 0.15 points (p=0.04). For the 43 women consistently not sexually active throughout the study, PISQ-IR scores also only changed in the domain related to the sexual partner, where there was a decrease of 0.34 points (p=0.02). The total mBIS scores amongst the 110 women who completed this at baseline and 3 months showed a 0.8 point increase that was not significant (p=0.07), but scores did significantly improve by 0.2 points (p=0.03) in the question related to self-consciousness.
Amongst sexually active women at 3 months, 70% (45/64) removed their pessary for sex "usually" or "always", with the most common reasons cited being that the "partner can feel during sex" (14/45, 31%) and that the "pessary is uncomfortable during sex" (9/45, 20%). Roughly half of the women removing the pessary for sex believed their partner wanted them to remove it for intercourse (24/45, 53%), with nearly all of the women reporting that they were told this by their partner (22/24, 92%) and that most of these partners (20/22, 91%) communicated to the patient a specific reason for this request. The most common reason women stated had been given by partners for preferring pessary removal for sex were the partner being able to "feel the pessary during sex" (7/22, 32%) and "concern [by the partner] that the pessary would hurt [the woman]" during intercourse (8/22, 36%), with fewer women reporting that their partners gave the reason of "cannot have sex in certain positions with pessary in" (1/22, 5%) or "other reason given" (4/22, 18%). No patients gave the reason of "vaginal discharge" or "vaginal odor" as a reason for removing the pessary during sex, and no patient reported that their partners had given either of these reasons for preferring removal pessary for sex.
As expected, sexual activity at the initial visit (at pessary fitting) was less likely with increasing patient age (OR 0.94 per year, 95% CI 0.91 -0.97, p<0.01) and increasing Charleston comorbidity index score (OR 0.64 per one unit increase in score, 95% CI 0.44 -0.92, p=0.02). At 3 months, sexual activity was also less likely with increasing age (OR 0.93, 95% CI 0.90 -0.96, p<0.01), increasing Charleston index (OR 0.47, 95% CI 0.30 -0.72, p<0.01), and the use of any HT (OR 0.39, 95% CI 0.17 -0.88, p=0.02). Reported sexual activity at 3 months was associated with daily pessary removal (OR 3.91, 95% CI 1.21 -12.67, p=0.02), but frequent removal was not related to improved sexual function scores. In addition, sexual activity at 3 months was not related to any vaginal symptoms, hydroxyquinolone gel use, body image, or pessary satisfaction (all p>0.05).
Behaviors associated with the pessary did not significantly affect sexual function scores at 3 months after pessary fitting. The use of hydroxyquinoline gel at least once a week did not significantly affect any sexual function domain scores in sexually active or non-sexually active women. Any HT use was associated with improved condition-specific and condition impact domain scores in sexually active women at 3 months, but was not associated with PISQ-IR scores in non-sexually active women. The use of vaginal HT was not associated with any sexual function scores. The frequent removal of the pessary (at least once a day) or the removal of the pessary for sex "always" or "usually" was not associated with sexual function scores 3 months after fitting in sexually active women (all p>0.05). However, in non-sexually active women, frequent removal of the pessary was associated with improved scores on the partner-related domain.
The association and standardized beta (STB) of investigated factors on sexual function scores at 3 months for sexually active women are shown in Table 3 . Pessary satisfaction was associated with improved sexual scores in multiple domains, notably the condition specific and condition impact domains. Furthermore, improved mBIS scores were associated with improved sexual function scores in multiple domains (global quality rating, condition specific, condition impact, and arousal-orgasm). Vaginal pain reported by the patient during study follow up were associated with lower condition-specific and condition impact scores, but no other vaginal symptoms during follow-up demonstrated significant relationships with sexual function scores (vaginal discharge, vaginal sores, and vaginal itching).
The association of investigated factors on sexual function scores at 3 months for nonsexually active women at 3 months are shown in Table 4 . Again, improved mBIS scores were associated with improved sexual function scores in multiple domains (global quality rating, condition specific, and condition impact). Vaginal symptoms such as pain, sores, and itching reported on follow up were associated with lower scores in various domains, although vaginal itching was associated with higher scores in the partner-related domain. Table 5 demonstrates the relationships of body image (mBIS) scores at 3 months to various factors investigated. Satisfaction with the pessary was associated with improved body image (lower mBIS scores). Body image was not significantly associated with age, but worsened (higher) body image scores were associated with increasing BMI. Interestingly, more morbid scores on the Charleston comorbidity index (higher scores on this index) were associated with improved (lower) mBIS scores. Vaginal symptoms on follow up were not associated with mBIS scores.
Discussion
In this secondary analysis of a randomized, controlled trial of new pessary users, approximately half of women using pessaries were sexually active, and sexual function remained stable from baseline to 3 months after pessary fitting, with the exception of a slight decrease in sexual function related to the sexual partner. Of note, the patient's perception of their pelvic disorder's impact on their sexual life, measured by the condition-specific and condition-impact domains of the PISQ-IR, did not change significantly in this study. Most sexually active pessary users in this study (70%) removed their pessary for sexual intercourse, often due to partner preferences, but removal for intercourse does not significantly impact sexual function or body image. Sexual function in this population was associated with patient factors such as body image and symptoms after pessary fitting, and both sexual function and body image were positively associated with pessary satisfaction.
Sexually active women are responsive to their partners' opinions regarding pessary management during sexual activity. This study confirms that many women remove their pessary for sex. It should be noted that certain bulky or space-occupying pessaries require removal for vaginal intercourse, including Gellhorn, cube or doughnut pessaries. While consideration of pessary type is likely a major factor in patient decision for removal, in this study the majority of women utilized a pessary type that could be removed or left in for sexual intercourse, leaving it up to the patient and her partner to decide how to manage the pessary during sex. Furthermore, at least half of women removing the pessary for sex cited consideration of the partner as their primary reason for doing this, not pessary type or pessary comfort. It appears that partners are highly willing to share their viewpoints with the patient, as the majority (92%) of women who took their pessary out for partner considerations had been requested to do this by their partner. This concern about the pessary's effect on the partner may account for the decrease in sexual function in the partner domain for both sexually active and sexually non-active women from baseline to 3 months. This also explains our finding that even women who do not report sexual activity demonstrated an association between improvement in partner domain scores and frequent removal of the pessary. If women are concerned about their partner's opinion of their pessary management, employing strategies that they perceive their partners to prefer (like removal the pessary for sex) will positively affect sexual function.
Women reported that their partners expressed concern about the woman's discomfort from the pessary during sex. This indicates that worry about a partner's welfare during intercourse plays as large of a role for the partner as it does for the patient, and partners feel free to communicate this concern, which is encouraging from the standpoint of furthering healthy sexual relationships. Providers advising patients on pessary use should take this into consideration when discussing their pessary use and sexual activity.
Worsened pelvic floor symptoms are known to negatively impact body image and sexual function, 15 and women who have relief of symptoms have improved sexual function scores. 16, 17 Specifically, a past study utilized the Female Sexual Function Index in sexually active women newly fitted with a pessary. In that study, improvement in sexual function was observed in the domains of desire, lubrication and satisfaction after initiation of pessary use. 18 In the present study, we investigated both sexually active and non-sexually active women, and found that the condition-specific and condition impact domains of the PISQ-IR remained unchanged from baseline to 3 months. However, satisfaction with the pessary and improved body image were associated with improved sexual function scores in multiple domains, including both domains related to the patient's perception of their pelvic floor issue (condition-specific and condition impact) and other domains as well (global quality and arousal/orgasm). Furthermore, this relationship between body image and pessary satisfaction and improved sexual health was perceived among sexually active and nonsexually active women. The fact that improved body image had a positive effect on sexual function is not surprising, and has been demonstrated in past studies. 19.20 Overall, it appears that pessary users who have the most optimal sexual function are those women who have good body image and are satisfied with pessary treatment, so providers should be conscientious of these issue when performing follow-up after pessary fitting.
We found that hygiene practices employed by women in the past to optimize vaginal health, such as vaginal hormone use and hydroxyquinoline gel use, were not related to sexual function scores. Vaginal creams or gels investigated in this study, which some women may not be able to afford, access, or apply, were not related to sexual function outcomes or body image. We did demonstrate that women who have certain vaginal symptoms on follow up, such as vaginal pain or sores, have lower sexual function scores compared to women without these symptoms. Although the relationship between vaginal symptoms and sexual function could certainly be attributable to decreased pessary satisfaction or decreased well-being affecting their sexual life, it does not appear that such bothersome vaginal symptoms can be prevented by the hygiene measures investigated in this analysis. A prior publication on this data reported no benefit in BV or vaginal symptoms with the use of hydroxyquinoline gel or frequent pessary removal, 10 and it appears that these measures also do not have a significant impact on sexual function or body image. This offers women reassurance that prescribed hygiene measures are not necessary for good sexual function and body image during pessary use, and women can employ pessary care strategies that fit their lifestyle.
The strengths of this study include the novel approach to looking at outcomes in pessary patients. Another strength of this study is the prospective design embedded in a large, randomized controlled trial, which diminishes bias associated with retrospective studies. Furthermore, the study population was diverse in its patient characteristics, including age, race, hormone therapy use, and frequency of pessary removal, and is representative of the wide diversity of patients that use pessaries for pelvic floor disorders. These findings on sexual function and body image can provide reassurance to a variety of pessary users that a pessary does not negatively influence sexual function or body image.
The limitations of this study include that associations between patient factors and outcomes cannot be taken as causality. For example, women who are highly concerned about their partner's perception of the pessary may both avoid sex and remove their pessary more frequently because they believe their partner prefers this behavior, resulting in an association between partner-related sexual function and frequent pessary removal in non-sexually active women. Another limitation is that, although the PISQ-IR is a validated and meaningful measure for sexual function in this population, no known minimally important different exists for the PISQ-IR to date. 11 Nonetheless, our power analysis indicates that this study should have less than a 10% risk of missing changes of half a standard deviation or greater in the PISQ-IR domain scores for sexually active women. Future investigations with larger numbers of patients may detect other variables that affect sexual function of this population. Lastly, this study only investigated sexual function three months after pessary fitting, and further changes in sexual health due to the pessary may occur after this time frame.
Conclusions
We found that sexual function is not negatively affected by pessary use with the exception of concerns related to the partner, and that women often remove a pessary for sexual intercourse and take their partner's experience into consideration in managing their pessary. Providers should counsel women that it is expected for patients to take their needs and their partners' needs into account when making decisions about pessary care surrounding sexual activity, and women can make their own individualized decisions about the pessary and what works well with their sexual life. As expected, satisfaction with the pessary and the absence of bothersome vaginal symptoms are associated with higher sexual function scores in women three months after pessary fitting, so providers should emphasize the importance of the patient's overall pessary experience, follow up on all her concerns, and be mindful about how this can affect her sexual health. As sexual function is very important to women at all phases of life, this information will be key in counseling women choosing to use a pessary to treat their pelvic floor dysfunction.
Take-Home Message
Sexual function is not negatively affected by pessary use with the exception of concerns related to the partner. Women often remove their pessary for sexual intercourse and take their partner's experience into consideration when managing their pessary. Table 2 Mean sexual function domain scores and modified body image scale (mBIS) scores at 3 months and the mean change from baseline, with paired t-test p-value for the comparison between baseline and 3 months. Table 3 Association of patient variables with PISQ-IR domain scores at 3 months after pessary fitting for sexually active women, with standardized beta values and p-values demonstrated. Table 4 Association of patient variables with PISQ-IR domain scores at 3 months after pessary fitting for non-sexually active women, with standardized beta values and p-values demonstrated. 
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